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What is already known about this subject {#bcp14178-sec-0006}
========================================

Talazoparib is approved by the US Food and Drug Administration for treatment of germline *BRCA*‐mutated, HER2‐negative advanced breast cancer and is being investigated in multiple solid tumours.*In vitro* studies confirmed that talazoparib is a substrate for P‐gp and breast cancer resistance protein.Potent P‐gp inhibitors increased talazoparib\'s relative bioavailability based on population pharmacokinetics analysis.

What this study adds {#bcp14178-sec-0007}
====================

Itraconazole increased talazoparib plasma exposure; rifampicin had limited effect on talazoparib exposure.These findings support the current talazoparib dose recommendations to avoid coadministration of potent P‐gp inhibitors. If coadministration of a potent P‐gp inhibitor is necessary, talazoparib dose should be reduced from 1 to 0.75 mg once daily.

1. INTRODUCTION {#bcp14178-sec-0008}
===============

The DNA damage repair (DDR) pathway is regulated by poly (ADP‐ribose) polymerase (PARP), and inhibition of PARP in DDR‐deficient cells leads to accumulation of irreparable DNA damage and cell death.[1](#bcp14178-bib-0001){ref-type="ref"} PARP inhibitors have been approved for a variety of cancers with mutations in DNA repair genes.[2](#bcp14178-bib-0002){ref-type="ref"} Talazoparib is a PARP inhibitor that inhibits PARP1/PARP2 and traps PARP on DNA, which can prevent DNA damage repair and result in cell death in cells with DDR gene mutations.[3](#bcp14178-bib-0003){ref-type="ref"} Talazoparib was approved by the United States Food and Drug Administration for treatment of patients with deleterious or suspected deleterious germline breast cancer susceptibility genes (*BRCA*)‐mutated human epidermal growth factor receptor 2 (HER2)‐negative locally advanced/metastatic breast cancer[4](#bcp14178-bib-0004){ref-type="ref"} based on results from the pivotal Phase 3 EMBRACA study, which showed statistically significant and clinically meaningful improvement in progression‐free survival (PFS) *vs* physician\'s choice of chemotherapy.[5](#bcp14178-bib-0005){ref-type="ref"} Treatment with talazoparib was generally safe and well tolerated. The most common adverse events (AEs) were cytopenia, fatigue and nausea. Grade 3--4 AEs were primarily haematological and occurred in 55% of patients on talazoparib; only 1.4% of these patients permanently discontinued treatment due to a haematological AE.[5](#bcp14178-bib-0005){ref-type="ref"}

The recommended dose of talazoparib is the maximum tolerated dose (MTD) of 1 mg once daily (QD) as determined in a Phase 1 dose escalation study.[6](#bcp14178-bib-0006){ref-type="ref"} Pharmacokinetic (PK) analysis of talazoparib 1 mg QD in patients with advanced tumours showed that plasma talazoparib exposure is dose proportional in the dose range of 0.025 mg to 2 mg QD, suggesting linear PK.[6](#bcp14178-bib-0006){ref-type="ref"}, [7](#bcp14178-bib-0007){ref-type="ref"} Talazoparib is rapidly absorbed with a median time to first occurrence of maximum observed plasma concentration (T~max~) ranging from approximately 1.0 to 2.0 h post dose.[6](#bcp14178-bib-0006){ref-type="ref"} Talazoparib undergoes minimal hepatic metabolism, and renal excretion of unchanged talazoparib is the major elimination pathway.[6](#bcp14178-bib-0006){ref-type="ref"}, [8](#bcp14178-bib-0008){ref-type="ref"} Based on urinary excretion data following administration of a single 1 mg oral dose of[9](#bcp14178-bib-0009){ref-type="ref"} C‐talazoparib, the absolute bioavailability is at least 54.6% with fraction absorbed of at least 68.7%.[4](#bcp14178-bib-0004){ref-type="ref"} An exposure--response analysis suggested that the higher talazoparib exposure seen in the EMBRACA study was associated with longer PFS. This finding further supports the use of the MTD of 1 mg QD as the recommended dose for talazoparib as single‐agent therapy in the treatment of solid tumours to provide the highest tolerable exposure that will lead to the best PFS outcomes.[10](#bcp14178-bib-0010){ref-type="ref"}

At therapeutic exposures, talazoparib does not markedly induce or inhibit any enzymes or transporters.[4](#bcp14178-bib-0004){ref-type="ref"} Therefore, it is unlikely that talazoparib will demonstrate clinically significant drug enzyme or transporter induction‐ or inhibition‐based drug--drug interactions when coadministered with corresponding substrates. *In vitro*, talazoparib was shown to be a substrate for P‐glycoprotein (P‐gp) and breast cancer resistant protein transporters.[4](#bcp14178-bib-0004){ref-type="ref"} Therefore, plasma talazoparib concentrations may increase or decrease when coadministered with P‐gp or breast cancer resistance protein inhibitors or inducers, respectively. Population PK analysis using data pooled from multiple clinical trials indicated that potent P‐gp inhibitors increased the relative bioavailability of talazoparib by 45%.[11](#bcp14178-bib-0011){ref-type="ref"} The objectives of this study were to evaluate the effect of multiple doses of itraconazole as a P‐gp inhibitor or rifampicin as a P‐gp inducer on the PK and safety of a single dose of talazoparib in patients with advanced solid tumours.

2. METHODS {#bcp14178-sec-0009}
==========

2.1. Study design and participants {#bcp14178-sec-0010}
----------------------------------

This trial was an open‐label, 2‐armed, fixed‐sequence drug--drug interaction Phase 1 study in patients with advanced solid tumours for the investigation of the effect of P‐gp inhibition and induction on the PK of talazoparib (EudraCT number: 2016--001813‐26). A total of 36 patients with advanced solid tumours were enrolled in this study according to the inclusion criteria.

The study was conducted in accordance with the principles of the Declaration of Helsinki[12](#bcp14178-bib-0012){ref-type="ref"} in place at the time of study conduct and in compliance with the International Council for Harmonisation (ICH) E6 Guideline for Good Clinical Practice (GCP) (Committee for Proprietary Medicinal Products \[CPMP\] guideline CPMP/ICH/135/95)[13](#bcp14178-bib-0013){ref-type="ref"} and the European Union Clinical Trial Directive (EU CTD): Directive 2001/20/EC.[14](#bcp14178-bib-0014){ref-type="ref"} Details of the Independent Ethics Committees for this study are provided in the Supplemental Materials. All patients provided written informed consent before enrolment. The protocol, its amendments, and the consent forms were reviewed and approved by the independent ethics committees.

2.2. Inclusion criteria {#bcp14178-sec-0011}
-----------------------

For both arms, eligible patients were aged ≥18 years. For Arm A, eligible patients were aged \<65 years; there was no upper age limit for Arm B. Patients had to provide informed consent, have a histologically confirmed advanced solid tumour judged by the investigator as not appropriate for standard therapy and Eastern Cooperative Oncology Group (ECOG) performance status ≤2 at screening and time of enrolment. Female patients of childbearing potential and fertile males had to agree to use a highly effective birth control method.

Patients were excluded if they had previous treatment with any other prescription or nonprescription drugs or supplements with potential P‐gp interaction within 7 days or 5 half‐lives (t~½~)~,~ whichever was longer, before Day 1; had major surgery within 8 weeks prior to screening or received any investigational or anticancer drug within 28 days before screening; had an estimated glomerular filtration rate ≤50 mL/min/1.73‐m^2^ by the Modification of Diet in Renal Disease equation at screening and Day −1 or had positive tests for human immunodeficiency virus, hepatitis B or hepatitis C.

2.3. Treatment selection and timing of doses {#bcp14178-sec-0012}
--------------------------------------------

Patients were assigned to Arm A (*n* = 19) or Arm B (*n* = 17) of the study based on meeting the respective eligibility criteria. Patients in Arm A received 0.5 mg talazoparib, which is 50% of the recommended dose, for daily administration. For Arm B, 1 mg of talazoparib was administered. In Period 1, talazoparib was administered without the interacting drugs the morning of Day 1 under fasted conditions (8 h before until 2 h after dosing, consumption of water was allowed), followed by a 14‐day wash‐out period (Days 2--15). In Period 2, talazoparib was administered in combination with the interacting drugs the morning of Day 23 (Arm A) and of Day 25 (Arm B) under fasted conditions (8 h before until 2 h after dosing) (Figure [1](#bcp14178-fig-0001){ref-type="fig"}). The administration of itraconazole and rifampicin was supervised by the investigator on days when coadministration with talazoparib occurred. On all other days, the patients self‐administered these drugs and recorded the dose and time and date of intake in a diary.

![Study design and patient assignment. BID, twice a day; EXT, extension study MDV3800--13/C3441010; FU, follow‐up; QD, once daily; PK, pharmacokinetics; SCR, screening](BCP-86-771-g001){#bcp14178-fig-0001}

The doses of itraconazole and rifampicin and their administration with respect to meals were selected following the dosing recommendations for their use as antifungal and antimicrobial agents in their respective summaries of product characteristics in order to provide optimal absorption and systemic exposures of each interacting agent.[9](#bcp14178-bib-0009){ref-type="ref"}, [15](#bcp14178-bib-0015){ref-type="ref"} In Period 2, on non‐talazoparib dosing days, itraconazole 100 mg was administered twice daily, once in the morning and once in the evening (approximately 12 h apart), from Day 16 to Day 36, immediately after meals (breakfast and dinner, respectively). Rifampicin 600 mg was administered once daily in the morning from Day 16 to Day 38 in Period 2, at least 30 min before breakfast. On talazoparib dosing days, itraconazole 100 mg or rifampicin 600 mg was taken 30 min before talazoparib under fasted conditions.

2.4. Study assessments {#bcp14178-sec-0013}
----------------------

Serial blood samples were collected for PK analysis at predetermined times after talazoparib administration, up to 336 h (14 days). Blood samples for PK analysis were drawn at the following selected time‐points during each treatment period: pre‐dose and 0.5, 1, 2, 4, 8, 12, 24, 48, 72, 96, 120, 168, 216, 264 and 336 h after talazoparib dosing in both arms. In both arms and periods, patients were confined from 1 day prior to talazoparib administration until 3 days after talazoparib administration.

2.5. Bioanalytical methods {#bcp14178-sec-0014}
--------------------------

Plasma samples were analysed for talazoparib concentrations at Alliance Pharma (Malvern, PA, USA) using a validated, sensitive and specific high‐performance liquid chromatography tandem mass spectrometry, as described previously.[11](#bcp14178-bib-0011){ref-type="ref"} Additional details on assay performance included in Supplemental Materials.

2.6. Sample size considerations {#bcp14178-sec-0015}
-------------------------------

Eighteen patients were to be enrolled in each arm to allow for approximately 15% of early discontinuation or loss to follow‐up, for a target number of 15 evaluable patients in each arm. Using an analysis of variance (ANOVA) model that includes treatment as a fixed factor and subject as a random effect with intrasubject variability of 42% (CV%) as estimated from population PK analysis,[11](#bcp14178-bib-0011){ref-type="ref"} with 15 evaluable patients, and a true ratio of 100%, the equivalence limits of 90% confidence interval (CI) were estimated to be 77% and 130%.

2.7. PK analyses {#bcp14178-sec-0016}
----------------

PK parameters were estimated from talazoparib plasma concentrations using non‐compartmental analysis for the PK population, which was defined as all patients who received at least 1 dose of talazoparib and had at least 1 reportable talazoparib plasma concentration. Statistical analyses were performed to assess the effect of multiple doses of itraconazole and rifampicin on the PK of talazoparib using itraconazole or rifampicin in combination with talazoparib as Test and the treatment with talazoparib alone as Reference. A mixed effects model that included treatment as a fixed factor and patients as a random effect was fitted to the log‐transformed PK parameters (for area under the plasma concentration--time profile from time 0 extrapolated to infinity \[AUC~inf~\], area under the plasma concentration time profile from time 0 to the time of last quantifiable concentration \[AUC~last~\] and maximum observed plasma concentration \[C~max~\]). A point estimate and the corresponding 90% CI for the difference between least squares means of Test and Reference treatment (Test -- Reference) was calculated. The antilogarithm of this value was calculated to obtain the point estimate and the 90% CI for the ratio (Test/Reference) of the geometric means on the untransformed scale.

2.8. Safety analyses {#bcp14178-sec-0017}
--------------------

All safety analyses were performed using the safety population, defined as all patients who had received at least 1 dose of talazoparib. Safety and tolerability were evaluated using summaries of AEs, physical examinations (including weight), vital signs assessments, 12‐lead electrocardiograms and clinical laboratory evaluations. AEs were coded to preferred term and system organ class using the Medical Dictionary for Regulatory Activities version 19.1 and classified by severity using the National Cancer Institute Common Terminology Criteria for Adverse Events version 4.03. AEs were collected following the first dose of study drug (Day 1) until completion of the follow‐up visit (20 ± 3 days after the last dose of study drug). Serious AEs were collected starting at informed consent signing until completion of the follow‐up visit.

Treatment‐emergent AEs (TEAEs), laboratory values and vital signs following the first administration of talazoparib for both arms were summarised by the last treatment received, i.e. talazoparib alone treatment period, itraconazole/rifampicin treatment period or talazoparib + itraconazole/rifampicin treatment period.

3. RESULTS {#bcp14178-sec-0018}
==========

3.1. Patient demographics and disposition {#bcp14178-sec-0019}
-----------------------------------------

A total of 36 patients with advanced solid tumours were assigned to Arm A (*n* = 19) or Arm B (*n* = 17). The majority of patients were female (*n* = 17, 89.5% and *n* = 13, 76.5% of patients for Arms A and B, respectively). The median age was 56 years (range 20--63 years) for Arm A and 69 years (range 41--76 years) for Arm B. All patients were white. Patient demographics are shown in Table [1](#bcp14178-tbl-0001){ref-type="table"}. In Arm A, 19 patients were treated in Period 1 and 15 patients were treated in Period 2, with 17 patients (89.5%) completing treatment Period 1 and 14 patients (73.7%) completing both treatment Periods 1 and 2 (Table [S1](#bcp14178-supitem-0001){ref-type="supplementary-material"}). In total, 5 patients (26.3%) in Arm A discontinued treatment due to AEs. No patients discontinued treatment due to study‐drug related AEs. In Arm B, 17 patients (100%) were treated and completed Period 1, 15 patients (88.2%) were treated in Period 2, 15 patients (88.2%) completed both treatment periods and 2 patients (11.8%) discontinued treatment due to AEs, 1 (5.9%) of which was study‐drug related (Table [S1](#bcp14178-supitem-0001){ref-type="supplementary-material"}).

###### 

Summary of demographics and baseline characteristics

+---------------------------------------------------+---------------------------------------+-------------------------------------+
|                                                   | Talazoparib + itraconazole (*n* = 19) | Talazoparib + rifampicin (*n* = 17) |
+:==================================================+=======================================+=====================================+
| Age, y[a](#bcp14178-note-0003){ref-type="fn"}     | 56 (20--63)                           | 69 (41--76)                         |
+---------------------------------------------------+---------------------------------------+-------------------------------------+
| Sex, *n* (%)                                      | 2 (10.5)                              | 4 (23.5)                            |
|                                                   |                                       |                                     |
| Male                                              | 17 (89.5)                             | 13 (76.5)                           |
|                                                   |                                       |                                     |
| Female                                            |                                       |                                     |
+---------------------------------------------------+---------------------------------------+-------------------------------------+
| Weight, kg[a](#bcp14178-note-0003){ref-type="fn"} | 69.0 (48.0--89.0)                     | 67.2 (46.0--98.0)                   |
+---------------------------------------------------+---------------------------------------+-------------------------------------+
| Height, cm[a](#bcp14178-note-0003){ref-type="fn"} | 162.0 (150--174)                      | 163.0 (144--180)                    |
+---------------------------------------------------+---------------------------------------+-------------------------------------+
| BMI, kg/m^2a^                                     | 25.4 (19.2--34.2)                     | 25.2 (18.0--39.0)                   |
+---------------------------------------------------+---------------------------------------+-------------------------------------+

BMI, body mass index

Data expressed as median (range).

3.2. PK {#bcp14178-sec-0020}
-------

### 3.2.1. Arm A (Itraconazole) {#bcp14178-sec-0021}

Median talazoparib plasma concentrations were higher when talazoparib was administered in the presence of multiple oral doses of itraconazole than when administered alone (Figure [2](#bcp14178-fig-0002){ref-type="fig"}). The median T~max~ was similar for the 2 periods (1 h for talazoparib and 1.02 h for talazoparib + itraconazole; Table [2](#bcp14178-tbl-0002){ref-type="table"}). The mean estimated t~½~ was slightly higher when talazoparib was administered with itraconazole compared to talazoparib alone (Table [2](#bcp14178-tbl-0002){ref-type="table"}). The adjusted geometric mean talazoparib AUC~inf~ and C~max~ values following coadministration of itraconazole were approximately 56 and 40% higher, respectively, compared to when talazoparib was administered alone (Table [3](#bcp14178-tbl-0003){ref-type="table"}, [Figure S2](#bcp14178-supitem-0001){ref-type="supplementary-material"}). Variability of talazoparib AUC~inf~ and C~max~ geometric means was similar when talazoparib was administered with itraconazole compared to talazoparib alone.

![Median plasma talazoparib concentration--time profile following a single dose of talazoparib alone and with multiple doses of itraconazole (semilogarithmic, A; linear, B) or following a single dose of talazoparib with multiple doses of rifampicin (semilogarithmic, C; linear, D). Concentration values below the lower limit of quantification were set to zero. Only pharmacokinetic samples collected within the 10% of the scheduled time point are included](BCP-86-771-g002){#bcp14178-fig-0002}

###### 

Summary of plasma talazoparib pharmacokinetic (PK) parameters without and with multiple doses of itraconazole (arm a) and rifampicin (arm B)

                         Arm A                 Arm B                                       
  ---------------------- --------------------- --------------------- --------------------- ---------------------
  C~max~ (pg/mL)         19 2092.0 (50.0)      15 2936.8 (56.0)      17 6007.0 (53.0)      15 8336.8 (71.0)
  T~max~ (h)             19 1.0 (0.5--24.1)    15 1.0 (0.5--4.0)     17 1.0 (0.5--24.0)    15 1.0 (0.5--8.0)
  AUC~last~ (h\*pg/mL)   19 98 532.3 (38.0)    15 145 944.6 (38.0)   17 196 631.3 (32.0)   15 196 100.7 (33.0)
  AUC~inf~ (h\*pg/mL)    18 109 762.1 (42.0)   12 151 919.6 (36.0)   17 209 521.6 (34.0)   12 194 307.7 (36.0)
  CL/F (L/h)             18 4.6 (42.0)         12 3.3 (36.0)         17 4.8 (34.0)         12 5.2 (36.0)
  V~z~/F (L)             18 644.81 (42.0)      12 552.01 (27.0)      17 623.9 (30.0)       12 588.1 (33.0)
  T~1/2~ (h)             18 101.26 (26.3)      12 118.47 (23.6)      17 92.1 (17.7)        12 80.6 (16.5)

AUC~inf~, area under the plasma concentration--time profile from time 0 extrapolated to infinity; AUC~last~, area under the plasma concentration--time profile from time 0 to the time of last quantifiable concentration; CL/F, apparent clearance; C~max~, maximum observed plasma concentration; CV, coefficient of variation; SD, standard deviation; t~½~, half‐life; T~max~, time to first occurrence of maximum observed plasma concentration; V~z~/F, apparent volume of distribution

Geometric mean (CV%) is presented for all PK parameters with the exception of T~max~ (median, range) and T~1/2~ (arithmetic mean and SD).

###### 

Statistical summary of analysis of effect of itraconazole on talazoparib primary pharmacokinetic (PK) parameters

  PK parameters         Talazoparib + itraconazole (test)   Talazoparib alone (reference)   Geometric mean ratio (test/reference), % (90% CI)
  --------------------- ----------------------------------- ------------------------------- ---------------------------------------------------
  AUC~inf~ (h pg/mL)    171,489.1                           109,762.1                       156.2 (137.6, 177.4)
  AUC~last~ (h pg/mL)   148,495.3                           98,532.3                        150.7 (136.5, 166.4)
  C~max~ (pg/mL)        2927.2                              2092.0                          139.9 (113.3, 172.9)

AUC~inf~, area under the plasma concentration--time profile from time 0 extrapolated to infinity; AUC~last~, area under the plasma concentration time profile from time 0 to the time of last quantifiable concentration; CI, confidence interval; C~max~, maximum observed plasma concentration

### 3.2.2. Arm B (rifampicin) {#bcp14178-sec-0022}

The median talazoparib T~max~ was similar, i.e. 1 h, for both periods (Table [2](#bcp14178-tbl-0002){ref-type="table"}). The mean talazoparib t~½~ was slightly shorter when administered with rifampicin (80.6 h) compared to when administered alone (92.1 h). The adjusted geometric means for talazoparib AUC~inf~ values were similar when talazoparib was administered with rifampicin compared with when talazoparib was administered alone, while the adjusted geometric mean for talazoparib C~max~ was approximately 37% higher when talazoparib was administered with rifampicin compared to when talazoparib was administered alone (Table [4](#bcp14178-tbl-0004){ref-type="table"} **,** Figures [2](#bcp14178-fig-0002){ref-type="fig"}C, [2](#bcp14178-fig-0002){ref-type="fig"}D and S2). Variability of talazoparib C~max~ geometric means was higher when talazoparib was administered with rifampicin compared to its administration alone (Table [4](#bcp14178-tbl-0004){ref-type="table"}).

###### 

Statistical summary of analysis of effect of rifampicin on talazoparib primary pharmacokinetic (PK) parameters

+---------------------+---------------------------------+-------------------+---------------------------------------------------+
| PK parameters       | Talazoparib + rifampicin (test) | Talazoparib alone | Geometric mean ratio (test/reference), % (90% CI) |
|                     |                                 |                   |                                                   |
|                     |                                 | (reference)       |                                                   |
+:====================+:================================+:==================+:==================================================+
| AUC~inf~ (h pg/mL)  | 213 789.1                       | 209 521.6         | 102.0 (94.0, 110.7)                               |
+---------------------+---------------------------------+-------------------+---------------------------------------------------+
| AUC~last~ (h pg/mL) | 207 181.8                       | 196 631.3         | 105.4 (98.0, 113.2)                               |
+---------------------+---------------------------------+-------------------+---------------------------------------------------+
| C~max~ (pg/mL)      | 8207.0                          | 6007.0            | 136.6 (103.2, 180.9)                              |
+---------------------+---------------------------------+-------------------+---------------------------------------------------+

AUC~inf~, area under the plasma concentration--time profile from time 0 extrapolated to infinity; AUC~last~, area under the plasma concentration time profile from time 0 to the time of last quantifiable concentration; CI, confidence interval; C~max~, maximum observed plasma concentration

4. SAFETY {#bcp14178-sec-0023}
=========

Talazoparib was generally well tolerated with no new safety signals identified for either talazoparib administered alone or together with itraconazole or rifampicin. In both arms, the majority of TEAEs were reported within the system organ class of gastrointestinal disorders, and most TEAEs were considered by the investigator to be not related to the study drugs and of mild or moderate severity. More details on TEAEs, serious AEs and laboratory values/vital signs/electrocardiograms are presented in Supplemental Materials and [Table S2](#bcp14178-supitem-0001){ref-type="supplementary-material"}.

5. DISCUSSION {#bcp14178-sec-0024}
=============

Coadministration of multiple doses of itraconazole increased both talazoparib C~max~ by 40% and overall exposure by 56%. Population PK analysis using data from first‐in‐human studies, as well as from Phase 2 and 3 clinical studies, showed that coadministration of talazoparib with potent P‐gp inhibitors (i.e. those that result in ≥ 2‐fold increase in the exposure of an in vivo probe P‐gp substrate), increased the relative bioavailability of talazoparib by 44.7%.[4](#bcp14178-bib-0004){ref-type="ref"} The results from Arm A of this study are consistent with population PK analysis.[11](#bcp14178-bib-0011){ref-type="ref"}

In the Phase 2 ABRAZO study and the Phase 3 EMBRACA study, the most common Grade ≥3 AEs were haematological.[5](#bcp14178-bib-0005){ref-type="ref"}, [16](#bcp14178-bib-0016){ref-type="ref"} Exposure--safety analyses based on pooled data from the ABRAZO and EMBRACA studies showed that higher talazoparib exposure is also associated with a higher risk for Grade ≥ 3 anaemia and thrombocytopenia.[17](#bcp14178-bib-0017){ref-type="ref"} As these haematological AEs correlate with talazoparib exposure levels, lowering the exposure by dosing interruption or dose reduction may lead to a lower probability of having these AEs. Exposure‐efficacy analysis showed that higher talazoparib exposure in the EMBRACA study was associated with longer PFS in patients with germline *BRCA*‐mutated, HER2‐negative locally advanced or metastatic breast cancer,[10](#bcp14178-bib-0010){ref-type="ref"} which justifies the use of talazoparib MTD (1 mg QD) as the recommended talazoparib dose in the single‐agent setting to provide the highest tolerable exposure that will lead to the best PFS outcomes. Findings from exposure--safety and efficacy analysis suggest that when talazoparib concentration is increased under certain conditions, such as when talazoparib is coadministered with potent P‐gp inhibitors, dose reduction is an effective approach to manage AEs, while overcorrection should be avoided in order to maximize efficacy.

Based on data from the population PK analysis and data from the itraconazole arm of the current trial and exposure‐safety analysis, coadministration of talazoparib with potent P‐gp inhibitors should be avoided.[4](#bcp14178-bib-0004){ref-type="ref"}, [18](#bcp14178-bib-0018){ref-type="ref"}, [19](#bcp14178-bib-0019){ref-type="ref"} If a potent P‐gp inhibitor must be coadministered, the talazoparib dose should be reduced from 1 to 0.75 mg QD to account for the increase in talazoparib exposure.[6](#bcp14178-bib-0006){ref-type="ref"} Further dose reduction when talazoparib is coadministered with potent P‐gp inhibitors would lead to lower exposure than that following 1 mg talazoparib administered alone, which is not recommended as suggested by exposure--efficacy analysis.[10](#bcp14178-bib-0010){ref-type="ref"} Patients experiencing haematological AEs can be managed via dose interruption, dose reduction and standard supportive care.

While itraconazole increased talazoparib talazoparib AUC~inf~ and C~max~, only a small increase in mean talazoparib t~1/2~ was observed with itraconazole administration. This observation suggests that itraconazole predominantly increased talazoparib bioavailability with a minor effect on elimination. However, this observation cannot be generalised to all P‐gp inhibitors as several P‐gp inhibitors are known to inhibit P‐gp in the renal tubules and could therefore alter drug elimination of P‐gp substrates that are predominantly renally eliminated as unchanged drug (*e.g.* digoxin). For example, known P‐gp inhibitors including amiodarone, quinidine, propafenone and verapamil reduced digoxin renal clearance.[20](#bcp14178-bib-0020){ref-type="ref"}, [21](#bcp14178-bib-0021){ref-type="ref"}, [22](#bcp14178-bib-0022){ref-type="ref"} Therefore, the potential of a significantly longer talazoparib t~1/2~ when coadministered with other P‐gp inhibitors cannot be excluded. Consequently, upon discontinuation of the potent P‐gp inhibitor, the talazoparib dose should be maintained at the reduced dose for 3--5 half‐lives of the P‐gp inhibitor, after which the talazoparib dose should be increased to the dose used prior to the initiation of the P‐gp inhibitor.

The effect of P‐gp inducers on talazoparib exposure has not been previously studied. The results of Arm B of this study show that coadministration of rifampicin increased talazoparib C~max~ by approximately 37% and did not affect talazoparib overall exposure (AUC~inf~). The increase in talazoparib C~max~ with rifampicin coadministration might be explained by rifampicin\'s inhibition effect on P‐gp in the enterocytes during the absorption phase of talazoparib[23](#bcp14178-bib-0023){ref-type="ref"} as rifampicin was administered 30 min before talazoparib in Period 2. Therefore, the potential for rifampicin‐mediated P‐gp inhibition during the initial talazoparib absorption phase cannot be excluded.[24](#bcp14178-bib-0024){ref-type="ref"} However, rifampicin effect on P‐gp induction in the renal proximal tubules is expected to be sustained by daily rifampicin dosing throughout Period 2. The net result could be the lack of change in talazoparib AUC with this rifampicin administration schedule. The similar exposure observed when talazoparib was administered alone and with rifampicin (adjusted geometric mean ratio 102.0% with talazoparib alone as reference) and the similar talazoparib terminal half‐life when administered alone and with rifampicin (arithmetic mean ± standard deviation of 92.1 ± 17.7 and 80.6 ± 16.5 h for talazoparib administered alone and with rifampicin, respectively) suggested that the effect of rifampicin administration 30 min before talazoparib on talazoparib exposure, in particular on talazoaprib elimination, was limited. It is also worth highlighting that the variability of talazoparib C~max~ was higher with rifampicin administration (71%) compared to talazoparib alone (53%), reflecting variability in the effect of rifampicin on talazoparib absorption. The limited impact of P‐gp induction on talazoparib elimination is consistent with findings from several studies investigating the effect of P‐gp inducers on the PK of P‐gp substrates that showed that other known pregnane‐X receptor agonists resulted in a mild to moderate reduction of exposure of P‐gp substrates (ranged from \~19 to 42%).[25](#bcp14178-bib-0025){ref-type="ref"}, [26](#bcp14178-bib-0026){ref-type="ref"}, [27](#bcp14178-bib-0027){ref-type="ref"}, [28](#bcp14178-bib-0028){ref-type="ref"}

The design of both arms was sufficient to evaluate the effect of P‐gp inhibition and induction on talazoparib PK. First, the choice of perpetrators (itraconazole and rifampicin) was acceptable as P‐gp modulators because itraconazole and rifampicin modulate both CYP3A and P‐gp and talazoparib is not a CYP3A substrate. Second, a 0.5 mg talazoparib dose used in Arm A provided a 2‐fold safety margin relative to the MTD and the recommended dose to account for potential increase in talazoparib exposure when coadministered with itraconazole. In Arm B, the recommended dose of 1 mg talazoparib was used because it was expected that rifampicin could reduce the exposure of talazoparib. Third, itraconazole and rifampicin were dosed for adequate duration prior to the second dose of talazoparib to enable maximum P‐gp modulation prior to administration of talazoparib in Period 2. Administration of itraconazole and rifampicin was continued until the completion of PK samplings in order to maintain maximal P‐gp modulation throughout this period. Finally, a Phase 1 food effect study showed that food reduced talazoparib C~max~ but had no effect on AUC~inf.~ [7](#bcp14178-bib-0007){ref-type="ref"} To avoid any potential confounding food effects in this study, talazoparib was administered under fasting conditions. According to their respective summaries of product characteristics,[9](#bcp14178-bib-0009){ref-type="ref"}, [15](#bcp14178-bib-0015){ref-type="ref"} itraconazole should be administered immediately after a meal and rifampicin should be administered at least 30 min before a meal in order to achieve optimum intestinal absorption. Here, the meal plan followed for itraconazole and rifampicin was consistent with their respective summaries of product characteristics with the exception of the talazoparib dosing days where itraconazole and rifampicin were administered under fasting conditions.

In summary, coadministration of itraconazole with talazoparib increased talazoparib plasma exposure compared to talazoparib administered alone, consistent with P‐gp inhibition by itraconazole. A reduced talazoparib dose is recommended if coadministration of potent P‐gp inhibitors is unavoidable. The similar talazoparib exposure observed when talazoparib was administered alone and with rifampicin suggests that the effect of rifampicin administration 30 min before talazoparib on talazoparib exposure is limited. The safety profile of talazoparib coadministered with multiple doses of itraconazole or multiple doses of rifampicin showed good tolerability and was overall consistent with that observed in previous studies where talazoparib was administered as a single‐dose monotherapy.
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**Table S1**: Summary of patient disposition

**Table S2**: Summary of treatment‐emergent adverse events (TEAEs)

**Figure S1**: Individual, median and geometric mean plasma talazoparib AUCinf and AUClast values (A) and Cmax values (B) following a single dose of talazoparib alone and with multiple oral doses of itraconazole. Box plot provides median and 25%/75% quartiles with whiskers to the last point within 1.5 ×x interquartile range. Geometric means are shown as triangles. AUCinf, area under the plasma concentration‐--time profile from time 0 extrapolated to infinity; AUClast, area under the plasma concentration time profile from time 0 to the time of last quantifiable concentration; Cmax, maximum observed plasma concentration.

**Figure S2**: Individual, median and geometric mean plasma talazoparib AUCinf and AUClast values (A) and Cmax values (B) following a single dose of talazoparib alone and with multiple oral doses of rifampinrifampicin. Box plot provides median and 25%/75% quartiles with whiskers to the last point within 1.5×x interquartile range. Geometric means are shown as triangles. AUCinf, area under the plasma concentration‐--time profile from time 0 extrapolated to infinity; AUClast, area under the plasma concentration time profile from time 0 to the time of last quantifiable concentration; Cmax, maximum observed plasma concentration
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